Mesosomal vesicles and protoplast membranes were isolated from S. aureus ATCC 6538P after late log-phase growth in AOAC Synthetic Broth (Difco). Except for one modification in the isolation of protoplast membranes, procedures for the preparation of S. aureus strain LS muralytic enzyme, protoplasting conditions, and the purification and isolation of mesosomal vesicles and protoplast membranes have been described in detail elsewhere (16 
Analysis of oxidase and dehydrogenase activities, cytochrome content of mesosomal vesicles, and protoplast membranes showed that the respiratory chain in Staphylococcus aureus is associated predominantly with the protoplast membranes.
Although most studies pertaining to the localization of respiratory activities in either mesosomal vesicles or protoplast membranes have been done with bacilli (2-4, 10, 12) , it is the consensus that succinate and nicotinamide adenine dinucleotide, reduced form (NADH), dehydrogenase activities are primarily associated with the protoplast membrane. The precise location and distribution of cytochromes, however, has not yet been completely resolved (13 Mesosomal vesicles and protoplast membranes were isolated from S. aureus ATCC 6538P after late log-phase growth in AOAC Synthetic Broth (Difco). Except for one modification in the isolation of protoplast membranes, procedures for the preparation of S. aureus strain LS muralytic enzyme, protoplasting conditions, and the purification and isolation of mesosomal vesicles and protoplast membranes have been described in detail elsewhere (16) . Protoplast membranes were prepared by osmotic lysis in hypotonic buffer in the absence of Mg2+ and treated with 20 ,g of ribonuclease per ml. Membranes prepared in this manner contained only a few visible free or membrane-associated ribosomes or mesosomal vesicles (11 
FIG. 1. Reduced minus oxidized (A) and carbon monoxide reduced minus reduced (B) difference spectra of mesosomal and protoplast membranes of Staphylococcus aureus. Each preparation contained 3 mg of protein per ml. Symbols: Mesosomal membranes (-----); protoplast membranes (
). Cytochromes were analyzed by difference spectroscopy with the Cary model 14 recording spectrophotometer. Reduced minus oxidized difference spectra were obtained by reducing a portion of the sample with either 20 mM L-lactate or Na2S2O4. Carbon monoxide reduced minus reduced difference spectra were obtained by reducing both cuvettes with Na,S,O4 and bubbling carbon monoxide through the sample for 3 to 5 min. phate oxidase) to one-third (succinate oxidase) of the oxidase activity found in protoplast membranes. The substrate most readily oxidized by both membrane fractions was lactate, followed by glycerol-3-phosphate, NADH, malate, and succinate. Glucose, glycerol, ethanol, pyruvate, and glutamate were not oxidized. Similarly, the dehydrogenase activities of mesosomal vesicles varied between one-ninth (glycerol-3-phosphate dehydrogenase) and one-half (succinate dehydrogenase) of the activity found in the protoplast membranes. These data strongly support the findings of MacLeod et al. (8) , who showed that Bacillus licheniformis mesosomal vesicles were not involved in active transport of amino acids. The extremely low levels of glycerol-3-phosphate dehydrogenase activity that we observed with mesosomal vesicles largely excludes their involvement in amino acid transport. More recently, Short et al. (14) have demonstrated that the oxidation of glycerol-3-phosphate is required for amino acid transport by S. aureus membranes. Figure 1 depicts the reduced minus oxidized (cytochromes a and b) and carbon monoxide reduced minus reduced (Soret region of cytochrome o) difference spectra of mesosomal and protoplast membranes. Qualitatively, the cytochromes of both membrane fractions were similar and showed the typical spectral patterns described previously (15 Freer with M. lysodeikticus (9) , provide cogent NOTES
